In order to investigate the spectrum of geometry in our remodelling in 32% of subjects, eccentric hypertrophy in only 6% of subjects and a normal left ventricular patient population, 63 untreated hypertensives underwent two-dimensional echocardiography. Left shape in 16% of subjects. The degree of sphericity of the left ventricle was similar among the four groups, ventricular (LV) mass index and relative wall thickness, a measure of wall thickness in relation to cavity size, suggesting that it does not change in uncomplicated hypertension. In contrast to the previously published were calculated from the M-mode strip. In addition, to assess the sphericity of the left ventricle the ratio of LV combined series from Sassari and New York we had a low proportion of patients with either eccentric minor to major hemiaxis was calculated. The subjects comprised 41 men (17 Caucasian, 22 Afro-Carribean hypertrophy or normal left ventricular geometry. This is probably due to the high proportion of Afro-Carribean and two Oriental), and 21 women (five Caucasian, 12 Afro-Carribean and two Oriental). Concentric hypertrosubjecs in our clinic population who are more likely to have left ventricular hypertrophy. phy was present in 46% of subjects, concentric
Introduction
either a diastolic blood pressure Ͼ90 mm Hg or a The classical cardiac adaptation to sustained hypersystolic blood pressure Ͼ160 mm Hg. Each patient tension is concentric left ventricular (LV) hypertrounderwent 2D and Doppler echocardiography with phy. 1 This consists of LV wall thickening as well as a phased array sector scanner (General Electric Pass an increased LV mass index (LVMI). However, it has II, 3.3 MHz transducer). Interventricular septal wall been observed that other forms of cardiac adaptation thickness (IVS), posterior wall thickness (PWT) and are also common.
2 LV geometry may be normal; LV internal diameter (LVID) were measured from alternatively, the walls may be thick without an the LV short axis view with 2D guided echocardioincrease in LVMI; this is called concentric graphy. The papillary muscles were then bisected remodelling. Finally, the LV cavity may be dilated by the M-mode beam and simultaneous 2D and Mcausing an increased LVMI, even though the walls mode images were obtained. Measurements were remain a normal size; this is termed eccentric made at end-diastole in each of three separate hypertrophy. There is little information on the specframes in accordance with the Penn convention.
3 trum of such changes of LV structure. There is one These diastolic measurements and all systolic previous study from a combined population from measurements were also made using the leading Sassari in Italy and New York. 2 In their series of edge to leading edge technique, as recommended by untreated subjects, 52% had a normal geometry, the American Society of Echocardiography. 4 Results 27% had eccentric hypertrophy, 13% had concenof the three measurements for each structure were tric remodelling and only 8% concentric hypertroaveraged. The results for IVS, LVID and PWT phy. Our clinical impression from our patients was presented are those measured using the Penn condifferent and we sought to investigate the spectrum vention. LV mass was calculated from Penn of geometry in our patient population. The four dismeasurements using the cubed formula: 3 tinct shapes mentioned only describe the LV in two dimensions so, in addition, we measured the ratio LV mass = 1.04(IVS+LVID+PWT) 3 − of the height to radius of the LV in order to provide (LVID)
3 ) − 14 g (1) a measurement of the degree of sphericity of the venThis figure was then adjusted for body surface tricle. The aim was to assess whether this was differarea to give a value for LVMI. Relative wall thickent among the four different two-dimensional (2D) ness (RWT) was derived from measurements made shapes.
using the leading edge technique. RWT gives an indication of the ratio of wall thickness to cavity
Subjects and methods
size. Conventionally this is calculated using the folSixty-three otherwise well hypertensive subjects lowing formula: were studied, none of whom had previously RWT = 2(PWT/LVID) (2) hypertrophy or normal LV geometry. Our patient (3) Eccentric hypertrophy -LVH but no wall thickpopulation has a high proportion of Afro-Carribean ening.
subjects, who we have previously shown to have a (4) Concentric hypertrophy -Both LVH and wall greater average wall thickness and a higher average thickening.
LVMI than Caucasian subjects, 5 and this is the likely explanation for the large differences between the All patients, in addition, had the degree of sphertwo studies. The degree of sphericity of the left venicity of the LV assessed. The endocardial area at the tricle was similar among the four geometric groups, level of the papillary muscles was measured by suggesting that this aspect of shape does not change planimetry. This area was divided by and the by a large amount in uncomplicated hypertension square root of that calculation was taken to give a even when RWT and LVMI do. measure of the mean radius at that level. This is termed the minor hemiaxis. The length of the LV from the mitral annulus to the endocardial border was also measured and was divided by 2. This is
Results

